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© Polariscope. 

©In a polariscope including first Bnd second quartarwave 
plates (28,32) arranged one on either side of a semplB under 
test (30}, first and Becond liquid crystal devices (26,34) are 
provided adjacent the quarter wave platBs and can be 
switched between two optical conditions to alter the polari- 
scope between a plane polarised and a circularly polarised 
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POLARI SCOPE 

A polarise is an indent used to study the interference 
patterns predueed fur example when e stressed model of an 
engineering component made fro, an optlcally tlmfmu _ 
ie viewed in poisrised light, the stress ceusing the ^terial to 
,5 become irefringent. Both p la ne end circularly pd ari sed syst 1 
ere needed, end prectical periscopes have two ,u a rter wave 
Pletes usee to achieve the circuierly poiarised condition which 
can be equally or mechanically reeved fr™ the optical path cr 
rotated by <5°. Since the two conditions ere retired eiterL ly 
curing the point-hy-p„i„ t study „ ^ ^ » 
m-ny hundreds of removals and reinsertions of the eusrLr wave 
Plates, the instrument is cumheracme end ite use is tedloue 
It is the object of the present invention to provide a' 
polariscope in which the transfer between pl ana and clrcular 
5 pelerisations cen be achieved without physical removsl of 
components. 

erovid 4 " 0 ?" 8 " ^ lnVentl ° n * P ° lariSCOpe — to 

P-vfde a beem of polarised li 8 ht; first lienid crystel means 

I «. .and in a second state applies a 45° rotation to li gh t fro* 
the polarising means, e first , carter wove plate; 
-ens; e second q „ ar ter weve plate, second iienid crystel mesne 
which in a first state allows passage of light polerised 
Perpendicular to the ^arising axis o£ the polarlai „ E raBan 
in a second state applies a 45" rotation to light polarised 
perpendicular to said polarising aai 8: second polarising .cans 
persllel to or crossed with respect to the first polerising 
aeans, end switch .sens to cause the first and second licuid 
crystel *eans eech to change between their first and second 
states. 

■ The beam of polarised light cen be provided either by en 
unpolled light source and s polsfiser, or by s Isser source. 

In such a periscope, when the li q uid crystels are in their 
first states, li ght paaBi „ g through ^ ^ ^ 

device is a circularly pol arlaa d pol arlscopa , mm 
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05 plane polarised polarlscops . " ) " *" the **» «• - a 
In a modification, the analyser of *h 

r; rr r — ■ ™ « 

In a fi rst fonn of the ^ 
photoalastic material , transparent 

opaque and may be an art .„ 3l sample is 

y oe an actual component coated with a r«fi 

20 plate. t0 the second garter wave 

25 polariscope. circular transmission 

. 0111 " ^ - — " «— 3, 

- z;L 5 . 1UusttatM a — — ~n g tn 

wn E a ^^L-rt,r" r 3 ~- 12 

" axis, and an analyser 14 having a 
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hot i o t a polarlBatlon axls , u a m)dei o( g 

of blrefrin^nt „ateri al anc shoM1 hara aa hook sh 
Wneted thro ug h the polarlsar „ ^ ^ ^ 

* L 2 ;:i rr"?; r rded ^ raspect c ° 

Mdel ls vle " ed th '°"8h the 
"naiyeer 14, iaochronetic frin g es are ^ ^ ^ 

epacin g indicate the „a gnltud a of strasSM ^ ^ 
Wource „ ia . « te llght ^ frlnges ^ 

ahiie a monochromatic source produces blaek w 
S^d. hut ie hoth cases aa ^^J^*?^ £~ 

Kaoaa as isocliuics are £or„ed. An isocUnic is a iocua cf al l 
po ate et „ iah tha prl „ clpal 6treaees ^ a ^ ^ U 

directioaa aa the polerisiug axes of the poleriscope Tfc. 
' - -U.ee causes a ^ocuro^tih f Ja 8 e ^ £ ~" 

inc I! 8 " T e6Bary '° ~ Pa " B * the — «— « prcceaa 
since, „h e „ „, vsd t0 . point by ^ ^ ^ 

peleria^ elects they indicate that the poiarisiag altes are 
paraUel aith the p cln c lpal strass alrections „ J » 
repeat bafoIe begin „ lt , g ^ 

stress magnitudes. "^emiine 

10 r OT ove iaociiaica, . clrculally polarisad 
n eded, aa shoao ia Kig ure ,. * addltloa „ ^ ^ 
lane poieriscope, there i s . fir6t quart£r „ 
the pdariser U and the „. having ^ ^ ajds ^« 

en ea 8l e of 45= to the aerticai. an d . second _ ^ 

he two tha rodel 16 a „ d the ^^^^ m _ ^ t 

-la A s parall el to the £ast al(ls of the £lrst 

ll6ht 18 — « ilWaatea 

e . ei «. a. blraflin6aM materlal of 

' ' P ° larlSed «»* «■» «1« axis al i s „ed with tha 

a x . i streas _ Vaa jijMtaitei _ 

Uta 20 applia, . rotatlon so ^ ^ ^ ^ ^ ^ 

to the 3X15 o£ anaiysar »■ »• 

till MU., but the lBoallnlas ara ^ longar 
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The two types of polariscope are descr±bed ^ 

iZlTf ^ E * J ' Hearn ' PUbl±Shed ky Me r row in l 97i . 
both types of polarising ^ 

a practical polariscope, it is „ c „ i + ssential in 

™ often ™de at one tadred „ r mM t r maaSarenBBtS 

10 clearly tedious. ' **" is 

Figure 3 comprises a li ght Bourca 22 poUc±s 
verticai .la. . flrst ^ ^ » 
quarter wave plate 28, a stressed «,del 30 , j J 
» PUte 32. a second liq „ ld crystal deviL » an 1 7"" "* 
Was a horisontal a^s „ £ ^nation °* " ^ 36 

with T P r" ISC ° Pe ^ " entlCal t0 *» Waure 2 

with the addition of the two LCDs 26 , 32. Each LCD c « 

P-allel-walled sparest ce!l contain!, a LaU ' 

crystal material, the Inner snrfaces of the cell wall 

r~ — — . - a tt as ,:rjr 

- connected to a voltase snpply and switch oircnit 36. I 
cell are arranged so that when the electrodes are activatethy 
application of a vol tag e hetwee, the electrodes in each eU 

Plates 28 , 30 operate as in a conventional device, and the 
la scope is drcoUrly polarised, ^en the LCDs are 

3 n ^ t0 paSS un dBViated through the 

quarter wave plate 28 tn «ri,» i 

F to glve P lai »e polarised illumination 

equivalent to that in the Figure 1 n1an , , ±UmiI,ation 

figure 1 plane polariscope but at a 
different angle to the vertical, i.e. at 45° L J, 
through the stressed ^del 30 pas^ A J ' 8 """^ 
„ , ei JU passes "ndeviated through the 

quarter wave plate 32, and is rotated 45° in th 

by the second LCD 34 so that ,H ° PP ° Slte ^^i™ 

«, so that the polariscope operates as if -ft 
were plane polarised. 1 U 
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— . - action requiring Minimal 1"! T 

disturbance in comparison with the „ 7 " ,lnl " al 

» . — - t ri ;:r: rr r ™ i - 

particular!, appropriate to the pro^ t 0 „ of ^""^ " 
™- — pe. ^ ^ = ^ 

fouler Polarisation ia new Sdch ? P ° larI -«°n to 

context of an optica! di 8 p lay novice ,', " 

«- the oispla, rial , J u ^ " 

to a further Vo lta Se SUDnIv , ^ Plat6S are connected 

v 0 j.t age supply and switch circuit ^ „i. 
Figure 4 in, lct , * ^rcuit jg, Sll0Wn dotted. 

to that ehown i„ Flgure 3 . "» is identical 

repiacen b y a variable w « e " CaPtl °" ^ *" 36 

-«« e composite or cascade 0/ eve! L ^ " ™ 

25 applying . maU «P«.te LCDs, each 

«». a totatL LiT sBitchins in ° f 

variable LCD in ^ lch hv „ SUTO " ° r can be ■ continuously 

— , care f „ u :::; t :r r°r a — - ■ 

veriea co„ti„„o„ sly Such , °* elao 

0 the specifications o£ f ^ «- ™ *™ in 

- not prevloual, been .Iir^l:::::^ 1506570 '- 

e,chroirr;;:: t r th ; pri - « - — - * 

polariscope n U „ iao Ui ^ * * *™ 

Rotation . the ^ ^ 
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= ,u „ y 18 „" corresponding to ol]a frlnge order _ 
comment rtth that poiM Mn be dBtemined _ • iy 

0= descrfhed in the above referenced look „ Photoelastl ™ 1S 
page IB. J 
In the i„, antlv<! arrangeBentt ths rotatl(jn of ^ 

IT; r Md ° f belne mechanicai ' is * 
u Se „ ft K evarlableLCD40 . co« rolcanbedlglulsothat y B ; 

angle measurement is needed, and it may be possihle, by 
efficiently fast ..^ t0 ^ ^ 
techniques to the study of dynamic strains 

Cle arl y, tha ^ horl2Dntal polarlsatim pMitim 
analyser can be separately selacted> ^ ^ 
15 conventional plane on circular polariscope as r e qulra d. Mso 
durins th. setting-up procedure for lardy compensation rnheu the 
pnlariser and anelyser era rotated synchronously, the LCDs mus 
alao he rotated in synchronism. !„ a variation, not Crated 

» rir " aMlyser are 3150 ™ icds - - — 

arrangement can aiso b e need to apply Sennrmout 
compensation in »hich one LCD is switched to its inoperative 

. , ™ " gUre J - but ■» arranged so that the 

nam from b e t er raTC pUte 2S la ^ ^ 

lL V « C ° ati ° S ^ °° ^ ° P ^ e **« — «-* 46. 

Plate 32 In 5 nch a polariscope, the test ohjact 48 is usually 
» « scene component, end need not he of a photoelastic material. 
It la an advantage of the invention that the LCDs can ha 
r«ed to onrrently availahle equipment, as vell.as incorporated 
in purpose huilt polariscop as . Xn either case, tha light source ,„ 
s conventional. Hcever. should a !aser he used as the light 
5 source, the need for the first poleriser may ha avoided. 
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polarisation TOdes . I£ so ' """" Pl "" S - 

^tc M „ 8 betBBe „ appllod volt ; s ; ; ses My te — * 
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CLAIMS 

1. A polariecope c m pri B es naan6 t0 provlde ^ 
polarised light (22,24); 

first liquid crystal meMS f26) ohlch ^ ^ fiMt 

a first quarter wave plate (28); 

sample location means; 

a second quarter wave plate (32) ; 

10 „, 11<1Uid CrySm """ (34) '* iCh 111 a ««e 

axis of the l„ pu t he™ and In a second state applies a 45° 
rotation to said light; 

second polarising weans C36) parallel to or crossed with 
reapect to the first polarising Beans; and 
U switch .sans (38) to cause the first and second liquid 

crystal weans each to change between their first and aecnnd 



20 



30 



2 A pn ariscnpe according t0 CUto 1 i„ „ hlch the ^ 
olarrsation of the second polarising nanus can he rotated with 

parallel and crossed positions. 

Ill J ""^ C ° * 1» *ldl the second 

polarising weans (40) i s a liquid crystal device 

4- A polariscope according to any preceding clata in which the 
components are provided in aaial alignment to provide a 
transmission polariscope. 

5- A polariecope according to any „„e of Clataa 1 to 3 arranged 
so that light reflected by a sa» nl „ , „, ""anged 
is A v ,. P °" Smn ' Nation weans 
as received hy the second ,„arter wave paate. wherehy a reflection 
polariscope is provided. "action 
6. A polariscope according to any preceding data m which at 

one quarter wave pints (28,32) also comprises a liquid 
crystal device. — 
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